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UNITED STATES PATENT OFFICE 
2,546,747 

FEED GRN DING AND MCXNG PLANT 
Joseph Stanley Herr, Nottingham, Pa. 

Application December 30, 1948, Serial No. 68,177 
(C. 99-235) 9 Claims. 

This invention relates to apparatus for grind 
ing and mixing stock feed. 

It has for its general object to provide an in 
tegrated plant in which the entire grinding and 
mixing operations may be carried out, starting 
With raw material from the field and ending with 
a mixed physically dry product ready to be bagged 
at the discharge end of the apparatus. 
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Other objects of the invention will appear as 
the following description proceeds. 
In the drawings which accompany the speci 

fication, and throughout the several figures of 

10 

which the Same reference characters have been 
employed to denote identical parts: 

Figure 1 shows in Side elevation the general 
assembly of the integrated units constituting the 
grinding and mixing plant, part of the mixer 
being broken away; 

Figure 2 is a longitudinal view in vertical sec-: 
tion; 

Figure 3 is a longitudinal view in vertical sec 
tion of the hammer mill and other Structure ap 
purtenant thereto; 

Figure 4 is a fragmentary view, partly in Sec 
tion, showing the conveyor casing in the Zone 
at which molasses is admitted; 

Figure 5 is a cross-section taken along the 
line 5-5 of Figure 4; 

Figure 6 is a cross-section taken along the 
line 6-6 of Figure2; 

Figure 7 is a cross-section taken along the line 
7- of Figure 2; 

Referring now in detail to the Several figures, 
and first adverting to the general assembly shown 
in Figures 1 and 2, the numeral represents a 
gang of V-belts driven by a motor, not shown, 
and constituting the main drive for the appara 
tus. 2 is the front view of a conveyor which lifts 
raw material from a hopper 3 and feeds it to a 
hammer mill 4, which is behind the conveyor in 
Figure 1, but seen in section in Figure 2. A ca,S- 
ing 5 extends from the bottom of the hammer 
mill to the lower part of the mixer 6, containing 
a screw conveyor 7 which carries ground mate 
rial from the hammer mill to the mixer. 8 is a 
dust conduit formed as an upper enlargement of 
the anterior part of the conveyor casing 5, lead 
ing to a gravitational separation chamber 8, 
Which communicates With the shell of a Suc 
tion fan , communicating by way of the con 
duit 2 with a cyclone 3, the latter discharging 
clarified air from the top to atmosphere, and re 
turning the dust to the material being handled 
by the conveyor . A hopper is communicates 
with the casing 5 between the cyclone and mixer, 
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2 
by means of which a ready ground ingredient 
may be added to the feed, by-passing the ham 
mer mill, and a blister 5 is provided on the con 
veyor casing anterior to the hopper 4, commu 
nicating with said casing, into which the nozzle 
of a molasses pipe 6 terminates. Mola SSes is 
pumped through the pipe 6 from a source, not 
ShOWn. 
Raw material to be ground is fed to the ham 

mer mill. Additives are incorporated with the 
ground material intermediate the hammer mill 
and mixer, and after thorough mixing in the 
mixer the completed feed is discharged from the 
mixer directly into bags. w - 

Referring now in detail to the hammer mill, 
this comprises the spaced side plates f, consti 
tuting supports, between which and journaled 
therein, is the rotor 8, consisting of a driven 
shaft 9, on which a plurality of spaced disks 2) 
are fixed, having mounted therebetween circum 
ferential series of Swinging blades 2. The blades 
are double ended, and mounted on rods 22, which 
extend through the disks 20, and are removably 
Secured by the cotterpins 23, so that when one 
end of the blades becomes dull, the blades can 
be reversed. 
The rotor operates in a shell, the lower half of 

which is a semicylindrical perforated Screen 24, 
the upper left quadrant of which is an arcuate 
hinged door 25, and the upper right quarter of 
which has an opening 26, the full width of the 
hammer mill between the side plates 7. A feed 
conduit 27 communicates With the opening 26, 
having its adjacent end congruent With Said 
opening and connected to the structural edges 
which define said Opening, the opposite sides of 
said feed conduit being planiform and parallel. 
The hinge of the door is indicated at 28, and a 
latch is provided, consisting of a Swinging bolt 
29, on which a keeper 30 slides, adapted to hook 
over a latch. bar 3, carried by the door adjacent 
its upper edge, and tightened by means of a 
knobbed nut 32 threaded on the boit 29. When 
the door is fully, opened, it rests stably against 
the upper wall of the feed conduit. : 
Transverse frame bars 33 and 34 are Secured 

between the side, plates 7, Substantially in the 
horizontal diametrical plane of the rotors 8, and 
Semicylindrical tracks 35 are fixed to the Side 
plates forming seats for the screen 24. The tracks 
are flush with the inner face of the bar 33, but 
outwardly offset with respect to the bar 34, as 
shown in Figure 3. Thus when the Screen is in 
place the righthand end of the screen, Figure 3, 
abuts the under face of the bar 34, while the left 
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hand end lies against the inner face of the bar 33. 
Within the hammer mill on each Side, an ec 

centric 36 is mounted outside the Zone travel'Sed 
by the blades 20, said eccentrics being each fixed 
to a shaft 3 journaled in the respective side 
plates 7 and outwardly bent to provide operating 
handles, Figure 4. The eccentrics can be turned 
to bear against the adjacent end of the Screen 
and hold it pressed against the bar 33, or they 
may be oppositely turned to release position to 
permit removal of the Screen. 
The door 25 is formed With a volute curvature 

So that while it merges at its free edge With the 
cylindrical curvature of the lower half of the 
shell, it progressively curves outwardiyaway from 
the cylinder of revolution described by the blades 
2, making room for the breaker 38 which is se 
cured to the inner face of the door adjacent its 
hinged edge. The breaker 38 extends the width 
of the hammer mill and preferably has a knife 
edge slightly spaced away from the path of the 
ends of the blades. 
The Screen 24 may be replaced by one of dif 

ferent mesh size, when desired. To remove the 
Screen the door 25 is opened wide and let rest 
upon the said conduit 2. This gets the breaker 
out of the Way. Then the Screen is rotated about 
its axis in a counterclockwise direction, as viewed 
in Figure 3, until its leading end has moved far 
enough into the feed conduit 2 to let its trailing 
end clear the end of the track 35, whereupon it 
may be lifted out. 

Beneath the screen 24 is a closed collecting 
chamber for the ground product of the hammer 
mill, defined between the side plates , and a 
downwardly convergent botton plate 39, into 
which the end portion of the screw conveyor 
extends. 
Raw material is delivered to the feed conduit 

27 by the conveyor 2, which comprises funda 
mentally a pair of spaced endless chains 40, 
bridged by an endless belt 4, and having trans 
verse cleats or wanes 42 secured at intervals to 
said belt, projecting perpendicularly therefronn. 
The chains and belt are connected so as to move 
as a unit. An open topped housing 33 encloses 
the conveyor, having parallel sides in which the 
shafts 44 and 5 are journaled respectively at the 
top and bottom, said shafts carrying SprocketS 
46 and 3 with which the chains mesh, one be 
ing a driven sprocket. The sides of the housing 
43 closely fit the conveyor to prevent material 
spiling laterally into the lower part of the hous 
ing. The open top of the housing is bordered by 
flared sides which form a hopper 48 at the lower 
end for receiving the raw material. The con 
veyor unit consisting of the conveyor and housing 
is hinged to the adjacent end of the feed con 
duit 27 on the axis of the shaft 44, so that the 
conveyor may be swung to elevate or depress its 
lower end, when desired. The toggle linkage, 
designated as a whole by the numeral 49, and 
pulled straight by a hand crank operated cable 
5), accomplishes this purpose. The upper end of 
the housing 43 opens into the conduit 27. 

Within the conduit 2 is a driven feeding roll 
5f. This extends the full width of said conduit 
and is designed to rest gravitationally upon the 
material and to propel it forwardly into the ham 
tner mill. Since the material is not delivered by 
the conveyor 2 at a uniform rate, it will not be of 
uniform thickness when it comes to the roll, so 
the latter must have freedon to rise and fall as it 
entrains beneath the different thicknesses of the 
raw material. Therefore, the shaft 52 of the roll 

10 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

s 

4. 
passes through upwardly directed congruent 
arcuate slots 53 at the sides of the conduit 2. 
Said shaft is journaled in arms 54 on the OutSide 
of conduit 27, as indicated in broken lines in 
Figure 3, the arms being pivotally mounted on a 
shaft 55 journaled in the sides of said conduit. 
Chain connected Sprockets, not shown at One 
side of said conduit, respectively on the shafts 52 
and 55, drive the feeding roll which rotates in a 
clockwise direction, as indicated by the arrow in 
Figure 3. 
The feeding roll, as shown, is made up of a 

central drum 58, having end heads 59 fixed there 
to, said heads being keyed to the shaft 52. Angle 
ear's S are secured against the drun and to the 
end heads, with a corresponding flange of each 
extending radially. Material receiving pockets 
are this formed between Successive flanges. 
In operation, raw material is dumped into the 

hopper 48, carried to the top by the conveyor, 
dropped into the conduit 28 in front of the roll 
5, beneath which it is entrained and fed over the 
lip of the hammer mill constituted by the bar 34. 
The blades of the hammer mill throw it against 
the breaker 38, where it is preliminarily broken 
up between the breaker and the passing blades. 
The Subsequent grinding action is that normal to 
conventional hammer mills, and the ground na 
terial passes through the screen 24 into the col 
lecting chamber, where it falls into the screw 
conveyor . Some of the raw material deposited 
in the conduit 2 will inevitably get into the part 
of the housing 43 traversed by the lower flight 
of the conveyor. To prevent this from going down 
into the lower end of the housing where it might 
pack and jam the conveyor, the floor 8 of the 
housing is provided with an opening 62 near the 
top, the full width of the housing, underlain by a 
downwardly convergent closed box 63, the bot 
tom of which contains the upwardly directed 
screw conveyor 64 which discharges through an 
opening 65 into the conduit 2 in the region of 
the feeding roll 5. Any material that enters 
the housing in the path of the lower flight of the 
conveyor falls through the opening 62 into the 
box 63 and is returned by the conveyor 64 to the 
conduit 2. 
The lower end Wall of the box 63 is Sectional, 

curved with a radius centered at the axis of the 
shaft 44 about which the conveyor unit swings. 
The section 66 is a fixed part of the box. The 
section 66d, which laps the section 66 is carried 
by the housing 43 and moves therewith. The 
section 66a is long enough to keep contact with 
the seetion 66 throughout the range of swing of 
the conveyor unit. 
The screw conveyor is driven from the 

sprocket 67 at the left side of the hammer mill, 
and carries the ground material to the mixer 6 
into which it enters and functions as a mixing 
element. 

Since grinding the raw material in the ham 
mer mill is a dusty operation, it is conventional 
to make the hammer mill air swept. The pres 
ent invention provides an improved dust collect 
ing system which returns the dust to the body 
of ground material prior to its entering into the 
mixer. 
Referring to Figure 2, it is seen that the dust 

conduit 8 provides an unobstructed space above 
the path of rotation of the screw conveyor 7, 
connecting the collecting chamber of the ham 
mer mill with the gravitational separation cham 
ber 9. The separation chamber extends in an 
upward direction and is of greater cross-see 
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tional area than the conduit 8, so that the ve 
locity of flow is reduced. Within said chamber, 
permitting the larger dust particles to gravitate 
into the conveyor casing 5. In order to take full 
advantage of the gravitational separation within 
the chamber 9, the discharge therefron to the 
fan f is at the top of said chamber through an 
opening 83 above the partition 84, which forms 
the back wall of said chamber, requiring the 
maximum vertical travel of the dust laden air 
through said chamber. The air discharged from 
the Separation chamber 9 is blown from the fan 
f f into the cyclone 3, from which the clarified 
air issues to atmosphere from the top of the 
Cyclone, the dust discharging from the lower end 
of the cyclone upon the conveyor . A valve 9a 
may be provided in the passage between the con 
duit 8 and fan for regulating the velocity of 
flow of dust aden air to the fan. 
Between the dust conduit 8 and the discharg 

end of the cyclone, the casing 5 closely fits the 
conveyor screw, so that the ground material fill 
ing this part of the conveyor acts as a seal to 
prevent the fan from Sucking dust back from 
the cyclone. 
Between the cyclone and mixer provision is 

made for introducing a liquid ingredient, such 
aS molasses, into the ground mass, including the 
pipe f6, which comes from a reservoir not shown, 
of the liquid material. 
in the wall of the conveyor casing 5, the dry ma 
terial would be forced into the open end of said 
pipe, where a Sticky conduit naturally exists, re 
Sulting in stopping up of the pipe. A blister 5 
is provided on the casing 5, enclosing a space off 
Set from the path of rotation of the conveyor, 
into which space the nozzle end 6a of the pipe 
6 projects and terminates, being directed tan 

gentially to the conveyor and in its direction of 
propulsion. The flight of the conveyor screw in 
the region of the mola SSes pipe nozzle, desig 

If the pipe opened flush : 
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nated by the numeral 85, is of the same ribbon 
type described in connection with conveyors 
and 78 of the mixer, so that the ground material 
and molasses undergo a preliminary mixing in 
this ZOne. 
The hopper 4, which is for the introduction 

of an ingredient that does not require grinding, 
is normally closed by the door 850, shown in 
Figure 6. 
The driving trains for the several instrumen 

talities which constitute the grinding and mix 
ing plant, as described, are conventional and 
may be briefly described as follows. 
The hammer mill works at a constant speed 

and is driven from the belts through a pulley 
On the Shaft S of the rotor of the hammer mill. 
From the same shaft the fan is driven at a 
Somewhat reduced but constant speed through 
the pulley and belt connection 86, Figure 2. 
From this same shaft there is a pulley and belt 
connection 87 to a lay shaft 88, Figures 1 and 2. 
On the lay shaft a gear box 89 is axially slidable, 
and SWingable, having two meshing gears 90 
and 9? journaled therein, the gear 90 being freely 
Splined on the lay Shaft SO as to rotate there 
with, but to slide thereupon. A variable speed 
final drive shaft 92 is in operative proximity to 
the gear box, carrying a plurality of concentric 
different sized gears 93, with any one of which 
the gear 9 may be meshed by appropriately slid 
ing and swinging the gear box 89. The rod 94 is 
part of the conventional structure, being slid 
able axially upon a bar 95, having its upper end 
passing slidably through an aperture in the gear 
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6 
casing, and being clamped by the clamp screw 
93, said rod functioning to hold the gear 9 in 
mesh with the selected gear of the final drive 
shaft 92. Said final drive shaft has flexible driv 
ing connections with the shaft of the screw con 
veyor 7, the shaft 55 which drives the feed roll 
5, the shaft 44 of the conveyor 2, and the shaft 
of the conveyor S4, said connections being rep 
resented diagrammatically in Figure 3 by the 
lines a, b, c, and d. 
While I have in the above description disclosed 

what I believe to be a preferred and practical 
embodiment of the invention, it will be under 
stood by those skilled in the art that the Specific 
details of construction and the arrangement of 
parts, as shown, are by way of example and not 
to be construed as limiting the scope of the in 
vention. 
What I claim as my invention is: 
1. Feed grinding and mixing plant including in 

combination an air Swept grinding mill having 
a collecting chamber, a mixer, a conveyer from 
said collecting chamber to mixer including a 
Screw and casing therefor, means for drawing air 
through Said grinding mill under vacuun and 
conserving the dust therefoin comprising a fan 
having its induction side communicating with 
said collecting chamber through the anterior 
portion of Said casing, and having its eduction 
end communicating with said casing at a pos 
terior point, means forming a gravitational sepa 
ration chamber between said induction side and 
Said casing, in which the velocity of flow toward 
Said fan is reduced, and a cyclone between said 
eduction end and said casing having its dust dis 
charge end opening into Said casing. 

2. Feed grinding and mixing plant as claimed 
in claim i, said conveyor casing having a croSS 
sectional area exceeding the cross-sectional area, 
of the cylinder of revolution of said screw, be 
Ween Said collecting chamber and Said gravi 
tational separation chamber. 

3. Feed grinding and mixing plant as claimed 
in claim 1, the wall of said conveyor casing be 
tween the point of dust discharge from said cy 
clone and said mixer having an enlargement de 
fining a receSS outside the cylinder of revolution 
of Said Screw, and a pipe for introducing liquid 
projecting into and terminating in said recess. 

4. Feed grinding and mixing plant including in 
combination, an air swept grinding mill having 
a collecting chamber, a mixer, and a conveyor 
from Said collecting channber to said mixer in 
cluding a Screw and casing therefor, said screw 
extending within said mixer and functioning as 
a mixing instrumentality therein, means for dis 
charging liquid into Said casing adjacent said 
mixer, the vane of the conveyor screw from said 
collecting chamber to a point adjacent said 
mola SSes discharge being unbroken from its root 
line to periphery, and said vane in a zone in 
which Said nola SSes discharges comprising a 
peripheral ribbon Spaced from the shaft of Said 
Screw, whereby said molasses is mixed with the 
ground material in said conveyor. 

5. Feed grinding and mixing plant including 
in combination, an air swept grinding mill hav 
ing a collecting chamber, a mixer, a conveyor 
from Said collecting chamber to mixer including a 
Screw and a casing therefor, means for drawing 
air through said grinding mill under vacuum and 
conserving the dust therefrom comprising a fan 
having its induction side communicating with 
Said collecting chamber through the anterior 
portion of said conveyor casing and having its 
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2duction end communicating with Said Casing 
at a posterior point, means forming a gravita 
tional separation chamber between said induc 
tion side and said easing in which the velocity of 
flow toward said fan is reduced, a cyclone be 
tween said eduction end and said :casing having 
its dust discharge end opening into Said Casing, 
the wall of said easing between the point of Said 
'dust discharge from said cyclone and Said mixer 
having an enlargement defining a receSS Outside 
the cylinder of revolution of the screw of Said 
conveyor, a pipe for introducing liquid projecting 
into and terminating in said recess, a hopper for 
already ground material communicating With 
said casing between said: enlargement and mixer, 
the Vane of the conveyor screw fron Said col 
lecting chamber to a point adjacent Said mola SSes 
discharge being unbroken from its root line to 
periphery, and said vane in a Zone Which in 
cludes the point at which said mola SSes dis 
charges, and at least part of said hopper, COIn 
prising a peripheral ribbon spaced from the shaft 
of said casing, whereby said raolasses is mixed 
With the ground material in said conveyor. 

6. Feed grinding and mixing plant including in 
combination an air Swept grinding mill having 
a collecting chamber, a 1-mixer, a conveyor from 
said collecting chamber to mixer including a 
screw and casing therefor, Said casing being a 
close fit about said screw in an intermediate ZOne 
whereby to substantially block the free paSSage 
of air through said casing in Said Zone, Said CaS 
ing anterior to the portion thit{S blocked having a 
cross-sectional area, greater than the cylinder of 
reyolation of said screw whereby to provide an 
air passage fron said collecting chamber, a fan, 
a dtist separator, the indiction Side of Said fan 
being connected to said air passage aid the 
eduction side to said separator, an air discharge 
from said separator to atmosphere and a dust 
discharge froga said separator to Said casing in 
said blocked portion. 

7. Feed grinding and mixing plant including 
in combination an air swept grinding mill having 
a collecting chanaber, a mixer, a conveyor from 
Said collecting ehamber to Said Imixer including 
a screw and a casing therefor, Said Screw ex 
tending into said mixer and constituting a mix 
ing element of said mixer, said casing being a 
ciose fit about said screw in alta intern ediate 
Zorae whereby to Substantially block the free pas 
sage of air through said casing in said Zone, Said 
casing anterior to the portion thus bloeked hay 
ing a cross-sectional area greater than the cylin 
der of revolution of said screw whereby to pro 
vide an air passage from Said collecting chanaber, 
a fan, a dust separator, the induction side of Said 
fan being connected to said air passage and the 
eduction side to Sajid separator, an air discharge 
from Said Separator to atmosphere and a dust 
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8 
discharge from said separator to Said casing in 
Said blocked portion. 

8. Feed grinding and mixing plant including 
in combination an air swept grinding mill hav 
ing a eollecting chamber, a mixer, a conveyor 
from said collecting chamber to mixer including 
a screw and casing therefor, means for drawing 
air through said grinding mill under Vacuum and 
conserving the dust therefron comprising an up 
standing econduit comraunicating With the an 
terior portion of said casing forming a Setting 
chamber, a fan having its inlet below the top 
of said settling charaber, a conduit from the top 
sof said settling chamber to the inlet of Said faita 
providing a direction change for the air column 
passing from said settling chamber to fan, a dust 
separator, a conduit from the outlet of said fan 
to said dust separator, the latter having an air 
discharge to atmosphere and a dust discharge 
communicating with said. conveyor casing at a 
point posterior to the point at which said Settling 
chamber Connlaicates with said conduit. 

9. Feed grinding and mixing plant as claimed 
in claim 8, Said conveyor casing being a close fit 
about Said Screw between the points of communi 
cation. With said casing of said settling chamber 
and Said dust discharge, to prevent back draft of 
dist from Said dist discharge. 
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